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method of "controlled reoxygenation," in which CPB is 
started with ambient Po2 (30 mm Hg) and normoxic 
reoxygenation is begun at the time of cardioplegic 
arrest. 4 Applying this method, we were able to avoid 
biochemical evidence of reoxygenation i jury and to 
present almost complete functional recovery in previ- 
ously hypoxic hearts. 4 
In normoxic adult hearts we demonstrated a beneficial 
effect in terms of enzyme release, polymorphonuclear 
leukocyte lastase production, and especially lipid peroxi- 
dation, by lowering oxygen levels (150 mm Hg) in the 
extracorporeal circuit 5 (Fig. 1). 
We were also able to show that treatment with oxygen- 
derived free radical scavengers can limit reoxygenation 
injury and avoid lipid peroxidation during CPB. 6 I there- 
fore partly agree with the authors, although we found 
convincing evidence that reduced Po 2 during CPB is more 
important and is indeed absolutely vital. Hyperoxia is not 
physiologic, it is damaging to all organs, and above all it is 
absolutely not necessary. I truly believe that within 5 to 10 
years, CPB in hypoxic immature hearts, as well as in 
normoxic adult hearts, will be instituted only in a nor- 
moxic fashion to avoid oxygenation damage and lipid 
peroxidation. 
Kai Ihnken, MD 
Stanford University Hospital 
Department of Surgery 
Room H3680 
300 Pasteur Dr. 
Stanford, CA 94305 
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Reply to the Editor: 
We studied lipid peroxidation in adult patients un- 
dergoing cardiopulmonary bypass (CPB) for routine 
coronary artery bypass grafting (CABG). Assumptions 
about lipid peroxidation based on observations in im- 
mature piglets and cyanotic children with tetralogy of 
Fallot I may not be reliably transferred to adult human 
beings. During CPB, lipid peroxidation may well vary in 
different settings. Morita, 2 Ihnken, 3and their associates 
measured conjugated ienes and malondialdehyde as
markers of lipid peroxidation in the myocardium of 
immature piglets and found a significant increase 5 
minutes after the start of CPB. However, Davies and 
coworkers 4 measured lipid peroxidation i the coronary 
sinus in adult patients undergoing routine CABG and 
found no significant changes during CPB. The only 
related study seems to be an abstract reporting the 
results of a comparison between hyperoxic (Po 2 400 mm 
Hg) and normoxic (Po2 150 mm Hg) CPB in 20 adult 
patients (63 _+ 8 years) undergoing CABG. 5 Unfortu- 
nately, several questions arise from this report. Apart 
from being a very small study, the number of patients in 
each of the two groups was not stated. Crossclamp 
times and CPB times between the two groups were not 
compared, although their significance in lipid peroxida- 
tion is beyond question. Longer ischemic damage in the 
normoxic group might well have resulted in higher 
creatine kinase and malondialdehyde levels. Therefore 
our comment that "the contribution of hyperoxia to 
free radical generation and consequent lipid peroxida- 
tion in adult cardiac operations has to date not been 
addressed" should not be dismissed lightly. 
Leonidas Hadjinikolaou, MD 
Cardiothoracic Department 
St. Mary's Hospital 
Praed Street 
London W2 1NY,, United Kingdom 
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